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Abstract 

Technology developed by the space Industry 
might help c i t i e s  improve de l i ve ry  system e f fec t i ve-  
ness, bu t  d i f f u s i o n  o f  ideas between loca l  govern- 
ments and indus t ry  i s  not qccur r ing  na tu ra l l y .  The 
C i t y  o f  Fresno, under NSF and NASA sponsorship, I s  
evaluat ing the nature o f  the br idge required to  
cond i t ion  c i t y  dec is ion  processes t o  greater use of 
technology. I t  was concluded tha t  the  basic bridge 
required i s  the demonstration o f  the problem d e f i -  
n i  t i o n  process. Promoting dialogue between ac t ive  
decis ion makers - -pa r t i cu la r l y  department heads --on 
the nature o f  cur ren t  c i t y  problems w i l l  r e s u l t  i n  
i n t e r n a l i z a t i o n  and operat ional  use o f  the  t rans fer  
process as needs a r i se .  The remaining too l s  needed 
f o r  e f f e c t i v e  technology t rans fe r  p ro jec ts - - r i sk  
management techniques, payback analyses, p ro jec t  
management systems, and p roduc t i v i t y  indexes--wi l l  
be more e a s i l y  accepted by the decis ion process 
when supported by a c lea r  and in te rna l i zed  problem 
d e f i n i t i o n  process. 

- I.  In t roduc t ion  

Local governments face a growling ser ies  o f  
problems I n  p rov id ing  a comnunity w i t h  adequate 
serv ice  de l i ve ry  systems a t  reasonable costs.  Prob- 
lems are becoming more broad and in te r re la ted ;  good 
so lu t ions  are becoming more complex and therefore 
more expensive. Planning f o r  such things as land 
use, t ranspor ta t ion ,  and air /water q u a l i t y  must be 
done over a much longer p ro jec ted  t ime frame and 
f o r  a l a rge r  land area than ever before.  The com- 
munity needs and a t t i t udes ,  through ac t i ve  c i t i z e n  
p a r t i c i p a t i o n  processes, are imposing c lea r  and 
j u s t i f i e d  demands on general purpose government 
admin is t ra to rs .  Many f a m i l i a r  and "comfortable" 
se'rvice de l i ve ry  techniques are f a s t  becoming 
p i  a i  n 1 y i nadequate. 

New technologies have, i n  f a c t ,  s ta r ted  t o  
emerge t o  support c i t y  administrators i n  t h e i r  i n -  
c reas ing ly  complex wor ld.  Land use planning, for  
example, has a weal th  o f  computer modeling work 
ava i l ab le  t o  draw from, as we l l  as rap ld l y  develop- 
i ng  computer graphics techniques. Transportation 
systems are  s t a r t i n g  t o  draw on aerospace technol- 
ogy fo r  advanced t r a f f i c  con t ro l  systems and new 
system concepts (e.g. ,  BART). 

Yet, f o r  the exce l len t  s t a r t  t ha t  some c i t y  
governments have made i n  r e l a t i n g  t o  new technolog, 
most c i t i e s  are no t  new-technology or iented. 
t r a r y  t o  what might be expected, there appears to 
be 1 i t t l e  natural  d i f f u s i o n  o f  already developed 
technology ( f o r  example, from the space program) 
between indus t ry  and loca l  governments. D i rec t  
deal ings between the  h i g h  technology Indus t ry  and 
c i t y  governments requ i res  some bas ic  adJustments t o  
bo th  p a r t i e s  involved. The indus t ry ,  accustomed t o  

Con- 

deili i i ig  prim;ri?y ~ i t h  3 h i g h l y  cen t ra l i zed  cus- 
tomer, must change i t s  approach t o  market i d e n t i f i -  
ca t i on  and d e f i n i t i o n  w i t h i n  a h igh l y  decentral ized 
group o f  customers, namely c i t i e s .  Further,  the 
concept. o f  advancing the basic s t a t e  of technology 
dur ing product development using the customer's 
f i n a n c i a l  resources i s  not a p a r t i c u l a r l y  accept- 
ab le  p rac t i ce  when a c i t y  government i s  the cus- 
tomer. 

However, there are intermediate technology 
companies who have provided the c i t i e s  w i t h  t h e i r  
technological  progress i n  the pas t ,  and who under- 
stand the  c i t y  marketing approach. The f a c t  t ha t  
t h i s  segment o f  indus t ry  has no t  caused a d i f f u s i o n  
o f  new technology i n t o  the c i t i e s  leads t o  the con- 
c lus ion  tha t  perhaps one must examine the c i t y ' s  
r o l e  i n  technology t rans fer  t o  f i n d  the under ly ing 
b a r r i e r s  t o  b e t t e r  use o f  new technology. The c i t y  
i n  f a c t  has the  problem, must decide t o  solve i t ,  
must fund the  so lu t i on ,  and must be comfortable w i t h  
bo th  the process o f  so lu t i on  and the  implementable 
r e s u l t .  

The premise o f  t h i s  paper I s  t h a t  successful 
technology t rans fe r  must be an ac t i ve  process i n  
the rece iv ing  c i t y .  Transfer o f  technology becomes 
no t  so much the manipulation of new technology, bu t  
ra ther  the cond i t i on ing  o f  the c i t y  dec is ion  proc- 
ess t o  r e l a t e  t o  and u t i  1 i ze  already developed 
technology. A b r idge must be b u i l t  between the 
technology indus t ry  and the dec is ion  process i n  a 
c i t y  which allows answers t o  the fo l low ing ,  meas- 
ured against  i t s  own in te rna l  se t  o f  standards: 
How can a c i t y  know tha t  a new technology so lu t i on :  

a) W i l l  be bene f i c ia l?  
b) W i l l  be b e t t e r  than some a l t e r n a t i v e  

c )  I s  a c t u a l l y  a t tack ing  the  r i g h t  problem? 
d) W i  1 1  produce cos t -e f fec t i ve  resu l t s?  

approach? 

The basic elements o f  such a br idge form the sub- 
j e c t  o f  t h i s  paper. 

I n  the  fo l l ow ing  sections a view o f  a c i t y ' s  
i n te rna l  process o f  technology t rans fer  w i l l  be 
presented; the experiences o f  the C i t y  o f  Fresno 
w i t h  one technology t rans fe r  program w i l l  be de- 
scr ibed, and some general conclusions w i l l  be 
drawn. 

I I. C i t y  Role i n  Technoloqy Transfer Process 

A d e f i n i t i o n  o f  the technology t rans fer  process, 
as i t  Is used I n  t h i s  paper, i s  necessary t o  form 
the framework f o r  what fo l l ows .  C i t i e s  n w  make 
use o f  technology, and i n  f a c t  do increase t h e i r  
use of technology w i t h  t i m e .  However, the amount 
o f  technology used compared t o  tha t  ava i lab le ,  and 
the ra te  o f  increase of technology used compared 



w l t h  the Increasing need t o  so lve c i t y  problems, 
are small. There i s  need f o r  a process t o  acceler- 
a te  the e f f e c t i v e  use o f  already-developed technol- 
ogy by local governments, and that  becomes the 
basic daf in i t lon--and o v e r a l l  goal--of a technology 
transfar process. 

o f  the decis ion process o f  the c i t y .  i t  i s  o f ten 
re fe r red  t o  as I f  i t  were a wel l -def ined, tangib le ,  
almost organic th ing.  I n  fac t ,  It comes c loser  t o  
being organic than e t t h e r  wel l -def ined o r  tangib le .  
As I t  Is used here, the dec ls lon process Is t ha t  
coi icci ioi i  o f  p ! n t s  a t  which decisions can be made, 
e i t h e r  by act ion o r  inactlon,which govern the even- 
tua l  form and outcome o f  a technology t rans fe r  
process. I t  may Include the usual dec ls ion makers 
w i t h i n  c i t y  government. the press, the general 
pub l i c ,  e tc .  

Frequent mention i s  made throughout t h i s  paper 

Let us now examlne the nature o f  the i n te rna l  
process a c i t y  must go through t o  accelerate the 
use o f  technology. Tha steps I n  the process mlght 
look l i k e  t h i s :  

1 mpi eman t 
And 

Eva I ua t e  

Figure 1 :  

PROCESS FLW 
TECHNOLOGY LIT I L I ZAT ION 

l n i t  Tech 
Improvement 

Project  

W i th ln  t h i s  general process f l o w  f o r  promoting 
the u t i  1 i z a t i o n  o f  technology, there are fou r  key 
po in ts  where the c i t y  dec is ion process must act i n  
a p o s i t i v e  and over t  way. Each o f  these decls ion 
po in ts  requires ac t i on  by d l f f e r e n t  par ts  o f  the 
dec is ion process. These factors  are shown on the 
process flm as fo l lows:  

Implement 
And 

Eva I ua t e  

Flgure 2:  
DECIS ION POINTS 
I N  CITY PROCESS 

Improvement 

Process CAO Dep t . Heads Heads 
Champion DePt. Heads C i t y  Council 

I t  i s  important t o  s t a r t  the process I n  a purpose- 
f u l  way. I n  the absence of  a formal comnltment t o  
u t i l i z e  technology more e f f e c t i v e l y ,  problem solu- 
t i o n  w i l l  tend t o  s t a r t  w l t h  the "select  problem" 
step--most o f ten  an imposed problem o r  c r i s i s - -and  
the group responsible f o r  s o l u t i o n  w i l l  o f t e n  have 
ne i the r  the t i m e  nor the approval o f  the dec is ion 
makers t o  look a t  the use o f  new technologies.  

The key dec is ion maker who i n i a t e s  the technol-  
ogy u t i l i z a t i o n  program can be anyone w i t h i n  the 
ranks o f  the reasonably i n f l u e n t i a l  i n  the c i t y - -  
an i nd i v idua l  councilman, the CAO o r  one o f  h i s  key 
s t a f f ,  a department head o r  even a technica l  spe- 
c i a l i s t  w i t h i n  rne u p o i a i i f i j  depsrt%e?ts. The en- 
t i r e  process could be s ta r ted  p r i m a r i l y  on the 
urg ing and comnitment of  that  one process champion. 
The problem se lec t i on  dec is ion f a l l s  t o  the oper- 
a t i n g  groups, represented by the department heads 
and the CAO. The next decis ion.  t ha t  of  a c t u a l l y  
implementing a so lut ion,  involves the broadest 
comnitment o f  the dec is ion group. i t  may represent 
the f i r s t  t i m e  the counci l  i s  involved i n  a rea l  
way i n  the technology u t i l i z a t i o n  p r o j e c t .  Though 
I n  some cases the counci l  could have been involved 
i n  the i n i t i a l  decis ion that  s t a r t s  the e n t i r e  
process, agreeing t o  comni t m i  nor resources t o  
study technology u t i l i z a t i o n  i s  easy (and p o l i t i -  
c a l l y  wholesome) compared w i t h  agreeing t o  comnit 
l a rge r  amounts o f  f i n a n c i a l  and manpower resources 
t o  implementation. F i n a l l y ,  once Implementation i s  
agreed to ,  the operat ing departments a c t u a l l y  run 
the p ro jec t  t o  completion through a ser ies o f  
operat ion decis ions. 

A successful technology u t i l l z a t i o n  process re- 
quires tha t  these four  key decis ion points  be 
proper ly  understood and managed. 
each dec is ion a f f e c t s  d i r e c t l y  the q u a l l t y  o f  each 
succeeding dec is ion i n  the chain. Let  us now 
examlne the nature o f  the dec is ion a t  each p o i n t  i n  
the process by looking a t  three main questions: 

The q u a l i t y  o f  

I )  What are the fac to rs  bear ing on the 
decis ion? 

2) What are the ba r r i e rs  t o  an "e f fec t i ve "  
decis ion being made? 

3 )  How can those ba r r i e rs  be overcome? 

Decision Point  1 :  S t a r t l n q  a Technoloqy improvement 
Pro ject  

The decis ion t o  s t a r t  a purposeful technology 
u t i l i z a t i o n  p r o j e c t  can be descrlbed as shown i n  
Figure 3.  

The inf luence o f  poss ib le  grant funding I n  t h i s  
dec is ion Is strong. The federal  government i s  pro-  
v i d i n g  s i g n i f i c a n t  incent ives through a number o f  
programs t o  promote use o f  technology I n  loca l  gov- 
ernments. The RANN program (Research Applied t o  
Nat ional  Needs), the Technology incent ives program 
and the Technology Assessment program, funded 
through the Nat ional  Science Foundation, are a few 
examples o f  sources o f  f i n a n c i a l  support f o r  inno- 
vat ions i n  technology u t i l i z a t i o n .  

Given the existence o f  an i nd i v ldua i  commitment 
t o  i n i t l a t l n g  a p ro jec t ,  the b a r r i e r s  can be over-  
come by s h w i n g  technology u t i l i z a t i o n  successes i n  
other  loca l  governments. Cooperative p ro jec ts  be- 
tween local  governments might prove e f f e c t i v e ,  

2 



Figure 3 :  Impiemmnt 
And 

Eva1 uate POINT 1 :  
PROCESS I N  IT1 AT I O N  

Select  

I 

DECISION 
GROUP 

: INVOLVED : 
. 

PO I #tS . 
P r oces s D a p t .  Haode 
Champion D e p t .  Hudr C i t y  Council 

Decis ion  fac to rs  : 
o Obvious need e x i s t s  
o A t t r a c t i o n  o f  posslble grant funds 
o Understanding o f  technlcal  d l sc ip l l nes  
o Personal "charlsma" o f  l n l t l a t o r  

Ba r r i e rs  t o  e f f e c t i v e  decisions: 
o D i f f l c u l t  to  shcw eventual economic payback 
o Natural resistance t o  change 

Bar r i e rs  overcome by: 
o Successful experience o f  other c l t i e s  
o Spec i f i c  problems pre-selected 
o External incent ives (s.g., grant funds) 
o Cooperative pro jec ts  ( c i t y / c i t y ,  c i ty/county,  

e tc . )  

p a r t i c u l a r l y  i f  a h igh  leve l  o f  cooperation already 
e x i s t s  between them through e x i s t i n g  de l l ve ry  sys- 
tems. 

Commitment a t  t h i s  s tep  Is r e l a t i v e l y  easy t o  
ob ta in  because the resources required t o  complete 
t h i s  step a re  general ly small ,  and the resu l ts  of  
the  c i t y  problem survey would be useful  even I f  the 
program were c a r r l e d  no f u r t h e r .  However, comnlt- 
ment t o  s t a r t  a technology u t i l i z a t i o n  p ro jec t  on 
t h a t  basis i s  no t  s o l i d  enough t o  ca r ry  a p ro jec t  
through f i n a l  lmplementatlon, and i t  would be un- 
reasonable to  expect any more s o l l d  support f r o m  
the  dec is ion  process a t  t h i s  stage than tolerance 
and an open mind. 

Decis ion Po in t  2:  Se lec t lnq  Spec i f i c  Problems fo r  
Sol u t  i on 

Staf f  work f o l l w i n g  program i n i t l a t l o n  In- 
volves s e l e c t i n g  those c l t y  problems whlch appear 
t o  be bo th  Important and technology-related. A 
candidate problem l i s t  so developed must ncm be 
acted on by the dec ls ion  process and spec i f l c  
problems selected. 
t e r i z e d  i n  F igure  4. 

This decision p o l n t  Is charac- 

Figure 4: Iwlement 

PROBLEM SELECTION Evaluate 
POINT 2: And 

Se lec t  

I 

. . i D E C I S I O N  . 
? : 

P r oces s CAO 
Champion Dept . Heads C i ty  Counc i 1 

Dept . Heads H ~ a d 5  

Decision fac to rs :  
o Perceived need f o r  s o l u t i o n  
o Clear payback necessary 
o Mandated p ro jec ts  selected 
o V i s i b l l i t y / c i t i z e n  input 
o Personal/pet p ro jec ts  favored 
o No threat/harmless pro jec ts  

Bar r i e rs  t o  e f f e c t i v e  decisions: 
o Defensiveness-individual/organization 
o No w i l l i ngness  t o  take r i sks  
o No problem d e f i n i t i o n  process 
o No R & D process 

Bar r i e rs  overcome by: 
o Select  problems w i t h  developed/demonstrated 

o De:Jartment heads involved i n  problem d e f i n i -  

o C i t i z e n  groups endorse project/approach 
o CAO/Council endorsement on problem se lec t i on  

hardware and technology 

t ion/select  ion  

and payoff  v a l i d i t y  

. 

The s t rong inf luences on t h i s  p a r t i c u l a r  deci-  
s i o n  p o i n t  appear t o  be o f  three basic types. F i r s t ,  
the problem selected should be a " legi t imate" one-- 
t h a t  i s ,  one f o r  which the se lec t ion  ra t i ona le  i s  
c l e a r  and supportable by groups outside o f  the 
se lec t i ng  body. This might include mandated pro- 
j e c t s  (e.g., a i r  q u a l i t y  improvement), o r  those 
w i t h  an economic payback j u s t i f i a b l e  t o  such 
groups as the counc i l ,  c i t i z e n s '  groups, and the  ' , 
l i k e .  

Second, the personal and organizat ional  charac- 
t e r i s t l c s  o f  the dec is ion  maker and h i s  group s tee r  
the  se lec t i on  process. Local governments are c las -  
s i c a l l y  risk-adverse. The penal t ies f o r  f a i l u r e  
imposed by "the system"--primarily the counc i l ,  the 
press and the  comuni ty- -are great,  wh i l e  the 
accolades f o r  success are la rge ly  taken i n  s t r i d e  
by tha t  same system. The s t rong tendency Is t o  
again se lec t  problems tha t  are e i t h e r  mandated f o r  

3 



study, are o f  rea l  i n te res t  t o  "the system," o r  are 
harmless. Fa i l u re  i s  then e i t h e r  i n s l g n i f i c a n t  o r  
understood, and r i s k  i s  minimized. The natura l  
tendency t o  r.esist change and maintain a s tab le  
"comfortable" approach t o  servlce del  ivery  systems 
enters the decis ion process here, and can inf luence 
the department head's act ions.  

Thl rd ,  two very basic processes needed t o  reach 
the proper dec is ion a t  t h i s  po in t  are character is-  
t i c a l l y  missing I n  most loca l  government decis ion 
processes:. 
t i o n ,  and ( 2 )  the exlstence o f  a research and 
development (it i 0 )  a c t i v i t y .  Pmh!em d e f i n i t i o n  
i s  d i f f i c u l t  because the organlzat lon i s  decentral-  
ized, w l t h  au tho r i t y  res t i ng  w i t h  heads of  func- 
t i o n a l  departments. Coordination o f  problem d e f i n i -  
t i o n  across those funct ional  l ines  i s  random a t  
best i n  the s t rong ly  p o l i t i c a l  envlronment t h a t  
usua l l y  e x i s t s .  The r e s u l t  i s  t h a t  problems are 
e i t h e r  incompletely described o r  are at tacked from 
an a r t i f i c i a l l y  narrow p o l n t  o f  view. 
d e f i n i t i o n - - t h e  equivalent of  the "phase zero" 
technique o f  the space program--requires the func- 
t i o n a l  departments t o  modlfy t h e i r  t h lnk ing  and i n  
f a c t  t o  submerge t h e i r  own in te rna l  ob ject lves i n  
favor o f  promoting the object ives o f  a group of 
departments. This comes w i t h  great d i f f i c u l t y  t o  
a system which not long ago granted almost complete 
autonomy t o  funct lonal  managers I n  the comnissloner 
form o f  government. A second process, also la rge ly  
fo re ign  t o  loca l  governments, i s  the R 6 D process. 
A cont inu ing development and prototype evaluat ion 
process conducted by a c i t y  would provide f o r  
o r d e r l y  evaluat lon of  new ideas and new hardware 
systems. 
p r a c t i c e  on prototypes w i l l  help support proper and 
t imely  use of new systems on f u t u r e  p rob lem w l l l  
he lp  overcome the reluctance t o  use new hardware to  
solve c r i s i s - t y p e  problems and w i l l  s t r a i n  out  un- 
workable ideas before large d o l l a r  investments are 
cons i dered . 

( I )  the concept o f  c lea r  problem d e f i n l -  

Good problem 

Experience and confidence developed w l  t h  

Decision Point  3 :  Recomnendlnq Pro lect  Imlementa- 
t i o n  - 

Figure 5: 
POINT 3 :  Implement 

And 
Evaluate DECISION TO IMPLEMENT SOLUTION 

Recannmd I ? ? *  
lrnp 1 emen t . 

Deve 1 op 
So lu t i on  

Select 

C i t y  Problems/ 
Tech. Ava i l ab le  

Improvemen 

. 
I 

i DECIS!Q?C . : GROUP . INVOLVED 

C M ) ~  D:pt.d 
Dept . Heads Mads  

i 
Procoss CAO 
Champion Dwt. Heads C i t y  Counci 1 

Decis ion factors  : 
o Payback d e f i n i t i o n  
o A v a i l a b i l i t y  o f  s t a f f  t ime 
o Competing needs f o r  scarce resources 
o C i t i z e n  pressures 
o C i t y  s t a f f  versus consul tant  services 

B a r r i e r s  t o  e f f e c t  i ve dec i s ion : 
o incomplete problem analys ls  
o R & D process missing 
o I n e f f e c t i v e  c i t l z e n  group coord inat lon 

o Unbalanced r lsk /payof f  
o Incomplete payback/analysls 
o No p r o d u c t i v i t y  measures 

rnechan i sm 

The implementation decis lon involves the a l  loca- Ba r r i e rs  overcome by: 
t i o n  o f  major resources t o  the s o l u t i o n  o f  a spe- o Phased implementation f o r  r i s k  minimizat ion 
c i f i c  problem. I t  a lso most l i k e l y  marks the only o Clear payback analysis 
formal ac t i on  required of  the counci l .  This dec l -  o Involvement o f  f u l l  dec is ion process i n  
s i o n  p o i n t  i s  diagrammed i n  Figure 5. problem d e f i n i t i o n  and se lec t i on  

This dec ls ion p o i n t  requires the balancing of 
resources required, r l s k  involved, and payoff ex- 
pected. Incomplete analysis performed I n  the pre-  
vious steps o f  the process take t h e i r  t o l l  here, 
and worthwhi le pro jects  can lose t h e i r  support for  
lack o f  ca re fu l  p lanning and analysis.  There I S  no 
s u b s t i t u t e  f o r  a strong a n a l y t i c a l  base t o  problem 
s o l u t i o n  except f a l t h  i n  the a b i l i t y  o f  the s t a f f  
t o  produce under any c l  rcumstence--a tenuous and 
uncomfortable premise f o r  both the s t a f f  and the 
counci l .  A new f a c t o r  enters the dec ls ion process 
as w e l l  a t  t h i s  point--an evaluat ion mechanism t o  
measure the  resu l t s  of  a proposed p r o j e c t .  The 
existence o f  p r o d u c t i v i t y  indexes can foqn the un- 
biased bas is  f o r  assessing payback so essent ia l  to  
making good p ro jec t  implementation decis ions. 
P r o d u c t i v i t y  indexes attempt t o  def ine a basis f o r  
measuring the ef fect iveness o f  a del  ivery  system-- 
f o r  example, the s o l i d  waste c o l i e c t l o n  system of 
a c i t y .  The ob jec t i ve  of  the de l i ve ry  system I S  
establ ished and a ser ies o f  measurable fac to rs  
bear ing on the del ivery  process are i d e n t l f i e d  and 

re la ted  mathematically i n  a measure o r  index. 
Changes i n  the q u a l i t y  o f  a de l i ve ry  system r e s u l t -  
ing  from new approaches (using new technology, f o r  
example) can be measured by no t i ng  any changes i n  
the index. 

Decision Point  4: Pro ject  lmoiementation 

This decis ion po in t  i s  i n  f a c t  a ser ies o f  
decisions required t o  run, complete, and evaluate 
a p ro jec t ,  and Is diagrammed i n  Figure 6. 

Produc t i v i t y  indexes support the p ro jec t  imple- 
mentation decisions i n  a number o f  ways and become 
most valuable too l s  both f o r  making decisions and 
f o r  shming  progress. The new f a c t o r  en te r ing  the 
decis ion process a t  t h i s  p o i n t  i s  the need f o r  a 
funct ion ing program management system f o r  p ro jec t  
crossing funct ional  l ines .  A s t rong p re -d i spos i t i on  
against an i n te rna l  program manager may r e s u l t  from 
the decentral ized decis ion process so basic t o  many 
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Impl.lnnt 
And Figure 6: 

POINT 4: E v i i u a t c  

i MPLEMENT AND EVALUATE 

Init. Tech. 

Process CAO Dep t . Heads Heads 
Champion Dept. Heads C i t y  Council 

c? 
Decision factors :  

o Risk min imizat ion 
o Personal object lvas/blases 
o Publ ic approval 

Ba r r i e rs  t o  e f f e c t f v e  decis ion:  
o Decentral ized dec is lon making 
o S t a f f  t lme l i m l t e d  
o Program management system not f a m i l i a r /  

o P roduc t i v i t y  indexes lack ing 
avai l a b l e  

Bar r i e rs  overcome by: 
o Development o f  p r o d u c t l v l t y  indexes 
o S t a f f  t r a i n i n g  i n  program managemnt 
o Use o f  outs ide program management serv ice 
o Comnunity/press involvement 

c i t y  funct ions.  I n  some cases, the use o f  an ou t -  
s ide  company as an independent program manager may 
provide a reasonable and e f f e c t i v e  approach--par- 
t l c u l a r l y  i f  outs lde technical  work w i l l  be required 
as w e l l .  

The b a r r i e r s  t o  c i t y  c m l t m n t  t o  use new tech- 

I )  No R 8 D process, 
2)  D i f f i c u l t y  a t  c lea r  problem d e f l n l t i o n s ,  
3 )  Oversens i t i v l t y  t o  r i s k  taking, 
4) No c l e a r  measures o f  p roduc t i v i t y ,  and 
5) Minimal program management experlence. 

The comblnatlon o f  these factors  suggests tha t  any 
process o f  technology t rans fe r  w i l l  on l y  be SUCCW- 
f u l  If i t  a c t i v e l y  Involves department heads i n  
every s tep of the process. 
e i t h e r  t o  the  development, use, o r  acceptance of 
the processes t o  resolve each b a r r i e r  l i s t e d  above. 
The dec is ion process i s  not one tha t  w i l l  a l low 
heavy ex te rna l  involvement wi thout  equivalent i n -  
volvement o f  c i t y  s t a f f .  it Is l a r g e l y  the i n v o l v e  
ment o f  t h a t  s t a f f  which causes declslons t o  be 

nology can be summarized as: 

They are necessary 

made and progress t o  occur. Lack o f  involvement 
w i l l  r e s u l t  i n  l i t t l e  ac t i on  and on ly  token i n -  
creases i n  technology u t i l i z a t l o n .  The role o f  
the outside agent becomes one of ca te l yz lng  the  
decis ion process where It needs It, and causing 
the c i t y  I nvo l vMen t  so essen t ia l  to rucurr fu l  
technology t ransfer .  The technology u t l 1 l r a t l m  
process then becomets i n t e r n a l l z e d  In tho c l t y  
operations and i s  a v a l l a b l o  t o  support p m b h  
s o l u t l o n  as requlrod. this,  t h ,  should b. t tm  
ob jec t i ve  o f  eny fonv l I t *d  p q r r  of tuhnology 
u t i l i z a t i o n  proems dovolopl.nt--to emso c l t y  In- 
volvement in e damanstration of t.thmtosy utlllra- 
eion and to ;iitwrii?!m t b  3-m w!th!n C I V  
operations. 

i n  Fresno, Ca l l f o rn la ,  Is presented In th. next 
sect  Ion. 

A b r i e f  d e s c r l p t l m  of such an approuh I n  use 

1 1 1 .  Fresno Technolosv Transfer Protect  

Since mid 1971 Fresno has been one o f  four  
C a l i f o r n i a  c i t i e s  involved i n  "A P i l o t  Demonstra- 
t i o n  Pro ject  o f  Technology App l i ca t i on  from the 
Aerospace indust ry  t o  C i t y  Management," here inaf ter  
r e f e r  
ob j ec 

1 

2 

ad t o  as the Four-Ci t ies Program. Specl f ic  
ives as o r i g i n a l l y  s ta ted  were to :  

Determine the a b i l i t y  o f  i n d u s t r i a l  aero- 
space professionals t o  con t r i bu te  d i r e c t l y  
i n  the environment o f  the c i t i e s  a t  t h i s  
leve l .  
Determlne the nature and amount of tech- 
n i c a l  support required t o  implement a pro- 
gram t o  b r i n g  aerospace technology t o  local  
governments. 

3)  Expose c i t y  personnel t o  the "systems 
approach'' and thereby enhance t h e i r  per-  
formance through t h i s  educat ional  process. 

4) Exposa aerospace personnel t o  the soclo- 
p o l l t i c a l  process I n  the c i t i e s  t o  enhance 
t h e i r  u n b r r t a n d l n g  of the c l t l e s '  problems. 

5) Assess t tm appl i c a b i l  I t y  o f  aerospace tech- 
nology and a x p e r t l r e  t o  problems o f  the 
c I t 10s . 

6) Evaluate whether o r  not th l r  type o f  a r -  
rangemant i s  benaflclrl to  the c l t l e r  and 
t o  the aerospace I n d u s t r i e l  comnunlty. 

Each o f  four Ca1 l f o r n i a  "hlgh technology" corp- 
orat ions has provided a p ro fe rs lona l  t o  one o f  the 
f o u r  p a r t i c i p a t i n g  c l t l e s .  
are:  

The cu r ren t  pa i r ings 

Fresno: JRB Associates, subs id iary  o f  Science 

Anaheim: Northrop Corporation 
Pasadena: Space General 
San Jose: Lockheed Miss i les and Space Company 

Appl icat ions,  inc.  (SAI) 

The program i s  sponsored j o i n t l y  by the Nat ional  
Science Foundation ( O f f i c e  o f  Intergovernmental 
Science and Research U t i  1 i za t i on )  and NASA (Tech- 
nology Appl icat ions O f f i c e ) .  
Laboratory, C a l l f o r n l a  I n s t i t u t e  o f  Technology, i s  
Program Manager. 

The Jet  Propulsion 

The program i s  unique I n  that  i t  addresses a l l  
the major elements o f  the technology t rans fe r  
process. it allows study o f  the r o l e  of the 
rec ip ien t ,  the donor, and the t rans fe r  mechanism 
w i t h i n  a s i n g l e  program s t ruc tu re .  
provided the f l e x i b i l i t y  f o r  each c i t y  t o  develop 

The program 
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the type o f  p ro jec ts  and re la t lonshlps most respon- 
s i v e  t o  i t s  needs. One o f  the most I n t e r e s t i n g  
resu l t s  o f  the program has been the contrast  i n  
approaches i n  each c l t y .  re in fo rc ing  the premise 
tha t  the r i g h t  t rans fe r  process f o r  a c i t y  must be 
t a i l o r e d  t o  tha t  c l t y  based on the s p e c i f i c  needs 
and a c t i v e  Involvement by the c i t y  I t s e l f .  

the Chief Admin ls t ra t lve O f f l c e r  (CAO). He was an 
excel l e n t  example o f  the "process champion" de- 
scr ibed I n  the prevlous sect lon as essent ia l  to 
s t a r t i n g  a technology t rans fe r  process. 
Science and Technology Advisor reports d l r e c t i y  t o  
him, attends a l l  CAO s t a f f  meetings and a l l  depart- 
ment head meetings, and operates as a mmber o f  the 
CAO s t a f f .  

The Fresno a c t i v i t y  was s ta r ted  and p r a t e d  by 

The 

ProJect se lec t i on  f o r  i n i t i a l  work was done 
j o i n t l y  by the Advlsor and the CAO. 
meetings was held between the Advisor and each 
department head. The program object ives were de- 
scr ibed, and the department head was asked t o  rec-  
omnend candidate problems t o  be addressed. Selec- 
t i o n  was made from the l i s t  w i t h  the concurrence of 
the CAO. 
the Advisor and the department head o r  h i s  s t a f f .  
This process lead t o  the se lec t i on  o f  f ou r  main 
p ro jec ts  which would form the basis for  the study 
and development o f  a technology t rans fe r  approach 
f o r  Fresno. The fou r  pro jects  are: 

A ser ies of 

Work approaches were then developed by 

Pro iect  No. 1 :  S o l i d  Waste Hanawnmt.  The 
obJect lve Is t o  i d e n t l f y ,  analyze, and rank various 
resource recovery processes for th. Frerno region. 
A computer model developed by SA1 wlll be used t o  
analyze l o c a l  data on th. volunr and composltlon 
of  s o l i d  wart. and l l b l y  markets for recoverod 
resources. 

ProIoct No . 2: CAT! , The obJect lve of t h l s  
proJ.ct l a  to  start  davolaprnt of a carmunlty use 
plan for CAW and t o  # e t  up a process f o r  continued 
1 lr lron w i t h  a l l  orpanlzat lons Involved dur ing 
conrtruction of tha syr tm.  Status o f  FCC i nves t l -  
ga t l on r ,  proJ.ct  schedular, and system d e t a i l s  are 
being raportad by the Advlsor. A s i g n l f l c a n t  c i t l -  
zmn contact  program Is planned t o  i n i t i a t e  develop- 
ment of a US. plan for tha access channels. 

PrOlect No. 3: I n te rna l  Reportins System. The 
ObJectlve I s  t o  design and implement a simple 
proJect s ta tus  repo r t i ng  system f o r  in format ion 
flaw from department heads t o  CAO t o  c l  t y  counci 1.  
A f t e r  many discussions wi th  key operat ing and ad- 
m l n l s t r a t i v e  managers, a compatible s e t  o f  forms 
was developed and repo r t i ng  topics ou t l i ned .  The 
fac t  t h a t  the Advisor could maintain an ob jec t i ve  
s tatus dur lng repo r t  system design was a s t rong 
fac to r  i n  the  successful development o f  report  
content and format. The system i s  now i n  i t s  f i r s t  
t r i a l  run. As an extension o f  t h l s  task a survey 
on a p p l i c a t l o n  o f  new microf l lming techniques i s  
being made f o r  poss ib le  c l t y  use. 

P ro iec t  No. 4: Reqlonai Plannlns Pol icy .  The 
purpose of t h i s  p r o j e c t  i s  t o  deflne a c i t y  po l i cy  
and pos t i o n  r e l a t i v e  t o  the regional  p lanning 
process AS the chairman o f  a task force, the 
Advisor has pub1 lshed documents o u t l i n i n g  an over-  
a l l  pos t i o n ,  and i s  n w  involved i n  developing 
s p e c i f i  a c t i o n  proposals r e l a t i v e  t o  COG p a r t l c i -  
pa t i on .  
several  counci l  members on trends I n  reglonal  

B r l e f l n g s  have been given t o  the mayor and 

planning a c t i v i t f e s  a t  s t a t e  leve ls .  

The pro jects  which have been se lected i n  Fresno 
were chosen w i t h  an o v e r a l l  ob jec t i ve  i n  mind, The 
under ly ing philosophy o f  des i rab le t rans fe r  of 
technology I n  t h l s  c l t y  IS process demonstration 
and lnternal izat lon--most Important ly,  the proc- 
esses o f  data acqu is i t i on ,  p lanning, decis ion 
making, and proJect management. A number of pro- 
grams o f  var ied process content were therefor: ' 
desirable,  as opposed t o  a s i n g l e  large p t g f 4 .  
Further,  those p ro jec ts  which could and shoutd'be 
continued as i n te rna l i zed  processes would be most 
bene f i c ia l .  The select ions follow that  general 
pat tern:  

I) A hardware plannins p r o i e c t  ( s o l i d  waste 
managenmt)--only one element o f  an overai  1 
p lan i s  attacked; the res t  w i l l  be done by 
the C i t y  as p a r t  o f  a state-mandated 
regional  s o l i d  waste management p lan.  

I n i t i a l  proposals f o r  res t ruc tu r ing  C i t y  
re la t ionships t o  COG and APO's w i l l  on ly  
be a s t a r t  towards f u l l  p o l i c y  implementa- 
t i o n .  

3 )  An admln ls t ra t lve p lan  ( i n t e r n a l  repo r t i ng  
process)--the system being developed i s  
modular, and only  the f i r s t  elements are 
t reated. The extension t o  microf i lming 
systems i s  a l s o  a fu tu re  considerat ion.  

4) A proqram manaqemnt p ro iec t  (CATV)--demon- 
s t r a t l n g  the approach t o  p r o j e c t  schedules 
and coord inat ion o f  m u l t i p l e  tasks, t o  be 
continued by the C i t y  as cable i s  i n s t a l l e d .  

2) A p o l i c y  p lan (regional  governments)-- 

SO much f o r  p lan and approach. The fo l l ow ing  
represents a s u m r y  o f  resu l t s  t o  date, and re la tes 
t h  t o  the discussion o f  the previous sect ion.  The 
experiment was s t a r t e d  successfu l ly ,  l a rge l y  on the 
basis of  the personal comi tment  o f  the CAO. Nearly 
everyone i n  the C i t y  accepted t h a t  Increased tech- 
nology u t i l i z a t i o n  was good as an object ive.  A l -  
though no spec i f i c ,  d i r e c t  intended payback was 
c l a r i f i e d ,  there was no d i r e c t  cost  t o  the C i t y ,  
slnct? the Advisor 's sa lary  was subsidized by the 
Nat ional  Science Foundation. The concept o f  four  
c i t i e s  cooperatlng i n  t h i s  venture f u r t h e r  min i -  
mized the r i s k  o f  innovation, and the program be- 
came r e a l i t y .  

Problem se lec t i on  required the support and over t  
ac t i on  o f  the department heads. The l i s t  o f  can- 
d idate pro jects  generated by department head con- 
t a c t  was disappoint ing,  but i n  retrospect was under- 
standable. There was not rea l  communication and 
understanding by e i t h e r  the Advisor o r  the depart- 
ment heads on the nature o f  the t rans fe r  process. 
The pro jects  were l a rge ly  sof tware p ro jec ts ,  and 
mostly or iented towards processes outs ide o f  de- 
partment contro l  (e.g., CAO repo r t l ng  requirements). 
The t y p l c a l  react ion was p ro tec t i on  o f  department 
i n te rna l  Operation. Though the Advisor was being 
accepted personal ly,  the department heads had not 
accepted the v i a b i l i t y  of improved operat ion 
through technology u t i l i z a t i o n .  They saw, i n  e f -  
f e c t ,  an undertaking o f  some r i s k  w i t h  no i d e n t i -  
f i a b l e  payback, and res i s ted  opening up t h e i r  own 
departmental problems t o  tha t  s i t u a t i o n .  There 
had been no counci l  endorsement, no c i t i z e n  group 
endorsement, only the personal urg ing o f  the CAO. 
Hardware pro jects  woul'd eventual ly  involve c a p i t a l  
out lay,  and would probably be h igh v i s i b i l i t y  
p ro jec ts ,  both considerations increasing the 
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perceived r i s k  s i g n i f i c a n t l y .  As i n  most c i t i e s ,  
there was no cont inuing R b D a c t i v i t y  t o  spawn new 
hardware ideas w i t h i n  the C i t y .  The development of 
new hardware i s  l e f t  t o  suppl iers  who approach 
c i t i e s  w i t h  f u l l y  developed and proven systems w i t h  
the c i t i e s  tak ing  l i t t l e  r i s k  o f  non-performance of  
the hardware. Suggestions tha t  perhaps p rob lem 
spanning several departments should be evaluated 
produced no react ion a t  a1 1. 

i n  view o f  t h a t  r e s u l t ,  the Advisor selected 
the p.rojett; dsscrlbed e a r l i e r  i n  the hope tha t  
they would lead t o  broadened C i t y  Invoivs i rmt  end 
enhanced understanding o f  the basic processes re -  
qu i red f o r  technology t ransfer .  I n  fac t ,  that  does 
appear t o  be happening, but a t  a r a t e  much slower 
than o r i g i n a l l y  expected. 
o f  the process has become the growing interpersonal  
re la t ionships between advisor and department heads. 
That f e e l i n g  o f  t r u s t  can o f f s e t  the lack of  def ined 
paybacks and the rea l  aversion t o  r i sk - tak ing .  As 
a demonstration o f  the progress tha t  has been made, 
the Advisor recen t l y  asked department heads t o  once 
again look w i t h i n  t h e i r  a c t i v i t i e s  t o  suggest 
de l i ve ry  system problems which they would l i k e  t o  
have addressed. Where i n i t i a l l y  there were none, 
some 15 hardware-related p ro jec ts  have m been’ 
i dent i f  led. 

The basis f o r  expansion 

The Fresno experience has confirnied c l e a r l y  the 
advantage o f  having an independent science advisor.  
The a l t e r n a t i v e  o f  having a c i t y  employee perform 
t h i s  r o l e  Is dest ined f o r  d i f f i c u l t i e s .  f c r  he can- 
not p lay the r o l e  o f  unbiased ca ta l ys t  convincingly.  
Once a technology awareness program*ls funct ionjng, 
t h i s  r o l e  can be i n te rna l i zed  as wel t ,  but  i t& l ’S  
more e f f e c t i v e  i n i t i a l l y  when perfornled by an ou t -  
s ide  agent. 

There are s t i l l  d i f f i c u l t i e s ,  however. Becduse 
there have been no p ro jec ts  developed t o  date which 
produce quan t i f  tab le resu l t s  (economic paybacks), 
the support o f  the counci l  and the comnunity i s  
spot ty .  Capi ta l - in tens ive p ro jec ts  would be d i f -  
f i c u l t  t o  Implement unless the need was urgent or 
the r i s k  was \w .  Neither s u i t s  w e l l  the concept 
of extension o f  technology u t i l l z a t i o n - - t h e  f i r s t  
because of t i m e  cons t ra in t s ,  the second because of 
t he  inherent r i s k  o f  such technology t ransfers .  
Only minor advances have been mdde towards devslop- 
i n g  a problem d e f i n i t i o n  process, though an under- 

standing o f  the need f o r  such a process i s  develop- 
ing. The concept o f  program management i s  i n  a 
s im i la r  p o s i t i o n  and w i l l  l i k e l y  p a r a l l e l  the 
development o f  problem d e f i n i t i o n ,  s ince both are 
interdepartmental i n  nature. 

I V .  Overal l  Conclusions 

The Fresno experience o f  the l a s t  two years has 
led t o  some general conclusions on the technology 
t ransfer  process : 

Act ive pro jects  f o r  technology u t i  1 i z a t i o n  
w i l l  be considered *.&en the dec is ion proc- 
ess i n  the c i t y  i s  convinced tha t  a need 
ex i s t s .  An actual  need w i l l  not  be opera- 
t i o n a l  u n t i l  t ha t  need becomes a perceived 
need t o  the dec is ion process. 

The br idge required t o  cata lyze the per-  
cept ion o f  needs i s  a c l e a r ,  ac t i ve ,  i n -  
ternal ized problem d e f i n i t i o n  process. 
Withput such a process l i n k i n g  the decis ion 
makers, technology u t i l i z a t i o n  w i l l  not be 
used w i t h  e i t h e r  ef fect iveness o r  con t inu i t y  
by a c i t y .  This process i s  not a natural  
o r  comfortable one t o  the t y p i c a l  c i t y  
dec is ion process because of  the extensive 
decen t ra l i za t i on  of  decis ions, and i s  the 
most s i g n i f i c a n t  too l  t o  be provided b y  an 
external  technology t rans fe r  agent. 

The remaining too l s  needed f o r  in ternal ized 
technology ut i l izat ion--payback analyses, 
r i s k  management, program management systems, 
and p r o d u c t i v i t y  indexes--wi l l  f o l l ow  from 
the pressures already e x i s t i n g  on the 
decis ion process t o  s a t i s f y  perceived needs. 
The techniques must be developed, but w i l l  
be accepted wi thout  major d i f f i c u l t y  i f  
relevance t o  the perceived need i s  main- 
ta ined. The progression o f  act ions and 
the l i n k i n g  bridges are diagramed i n  
Figure 7. 

A technology t rans fe r  agent must stress the 
human re la t i ons  s ide of  the task,and he 
must be c a r e f u l l y  chosen f o r  h is  capabi l -  
i t i e s  i n  sensing and managing the react ions 
o f  the people making up the decis ion proc- 
ess. 

Figure 7:  
BRIDGES I N  THE TECHNOLOGY UTILIZATION PROCESS 

indexes 
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